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Dear Editor of Clinical Infectious Diseases, 
Hemorrhagic fever with renal syndrome (HFRS) affects thousands of people in Asia every 
year, and 90% of these cases are reported in China. Given its high fatality, considerable 
research attention has been given to quantifying HFRS morbidity, identifying high risk areas 
and populations, as well as exploring peak time of HFRS occurrence. However, no study so 
far has assessed the seasonal amplitude of HFRS, although it reveals the seasonal fluctuation 
of HFRS and thus may provide pivotal information on the possibility of HFRS outbreaks.  
This study used data on HFRS cases in China and quantified the seasonal amplitude of HFRS 
and identified several neglected regions of China. We also explored the drivers behind HFRS 
incidence and seasonality, and identified the latitude and longitude thresholds for HFRS 
incidence and seasonality. We believe this study is of great interest to medical doctors, public 
health researchers, epidemiologists and policy makers, and the findings can assist with HFRS 
control and prevention in China.  
Best regards, 
Zhiwei Xu  
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Hemorrhagic fever with renal syndrome (HFRS), a rodent-borne viral disease characterized 
by fever, hemorrhagic, kidney damage and hypotension, is caused by different species of 
hantaviruses [1]. Every year, HFRS affects thousands of people in Asia, and more than 90% 
of these cases are reported in China [2, 3]. Due to its high fatality, HFRS has attracted 
considerable research attention, and prior studies have predominantly focused on quantifying 
HFRS morbidity [4], identifying high risk areas [5] and populations [6], or exploring peak 
time of HFRS occurrence [3]. To date, no study has assessed the seasonal amplitude of HFRS 
in China, even though it reveals the seasonal fluctuation and thus may provide pivotal 
information on the possibility of HFRS outbreaks.  
We collected data on monthly HFRS cases in 30 Provinces of China from January 2005 to 
December 2013, and used a cosinor function combined with Poisson regression to quantify 
the seasonal parameters of HFRS, namely, peak time, trough time and seasonal amplitude [7]. 
The seasonal amplitude was expressed as a proportion of mean HFRS cases to facilitate the 
comparisons between different provinces. Three provinces (Qinghai, Ningxia and Hainan) 
were excluded in the seasonal amplitude analysis because of very limited number of cases 
(less than 1 case annually). HFRS incidence in each province was also quantified, and we 
compared the spatial patterns of HFRS seasonal amplitude with HFRS incidence. Climatic 
(temperature, humidity and rainfall) and geographic factors (latitude and longitude) of each 
province were collected and regression tree analyses [8] were used to identify the putative 
drivers of HFRS incidence, peak time, trough time and seasonal amplitude.  
Figure 1 shows the spatial patterns of HFRS incidence and seasonal amplitude, revealing that 
HFRS mainly occurred in East China from January 2005 to December 2013. The comparison 
between HFRS incidence and seasonal amplitude unfolds the fact that HFRS seasonal 
fluctuation in some provinces, such as Beijing, Hebei, Gansu and Jiangsu, was very high, 
despite their low or middle HFRS incidences. In contrast, though HFRS incidence in 
Northeast China, such as Heilongjiang, Jilin and Liaoning, was very high, its seasonal 
amplitude was middle or low, indicating that the occurrence of HFRS in these regions was 
relatively consistent across epidemic season, and thus easier to be predicted. Unlike other 
high-incidence-but-low-amplitude provinces, Shaanxi had not only high incidence but also 
high seasonal amplitude. Results from the regression analyses suggest that longitude 
(threshold=118° 0') was associated with HFRS incidence, and latitude was associated with 
both peak time (threshold=37° 3') and trough time (threshold=28° 54') of HFRS (Figure 1), 
with HFRS at higher latitudes (Jan.-Mar.) peaking earlier than lower latitudes (Nov.-Dec.).    
The great seasonal fluctuation of HFRS in Beijing we detected in this study echoes to a 
previous study [9], even though the mechanism underlying this finding is largely unclear so 
far. Currently, the majority of HFRS control and prevention resources have been allocated to 
Northeast China, given its high HFRS incidence. However, some provinces, i.e., Hebei, 
Gansu and Jiangsu, are neglected, and the findings of this study indicate that great emphasis 
should also be put on these regions. The longitude and latitude thresholds for HFRS 
incidence and peak time we observed in this study have practical implications for the 
development of future HFRS control and prevention measures.  
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